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Triple Decker 


A neglected urban space is transformed into a 


place of wonder 


The series of access bridges (three were built in 
1960 and a fourth added in 1961) that link the Lin 
coln Tunnel with the Port Authority Bus Terminal in 


New York have long created a dank and uninviting 


area along Ninth Avenue. But that now has change 


thanks to an inventive lighting strategy developed 


by New York-based Leni Schwendinger Light Proj 
ects in collaboration with architecture firm PKSB 
in the making, the Triple Bridge Gate- 


Fifteen year 


way project speaks to lighting's ability to transform 


neglected spaces and capitalize on the beauty of 


n infrastructure. “The idea was to create a lu 


a dark aby: 


minous room where once tt 


Schwending 


ays. 


The project's design dates back to 2 
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“Urban Ligh 


April/May 2004), when lighting en- 


hancements were integrated into an already sched 


uled rehabilitation of the 50-plus-year-old ramps 


nd inspiration in the urban envi- 


Schwendinger 


to the 


ronment, crafting the project as an homage 


city’s industrial vernac and incorporating the 


way that sunlight refle 
first step was to call out the bridges’ infrastructural 


elements by coating them in different colors, makin 


and pedes- 


the spans visually legible to comm 


trians, Since colored lig 


would have bled together 


Schwendinger used white light from T12 linear fluo- 


scent fixtur 
T 


tion to wrap the sides and underside of each ramp 


to illuminate the painted surfaces. 


he lighting also wi th the solu- 


in a containment system of stainle 


This 


scaffolding containment 


sand it also 


problem of providing maintenance acce 


used as a light scrim. In addition, a series of highly 


1 stainless-steel panels ar 


illuminated by 1000W meta 


1 on the adjacent buildings, Light 


lide lamps moun 


dappled re- 


h and the pan 


skims the rr 


mindful of the passage of time. 


An electronic control system creates compositio: 


of the bridg 


and flash 


from a minimal illuminatior 


that range 


o an all-out spectacle of color 


JOY 


1e proj stitches together a nei 


hood that has long been divided. AARON SEWARD 
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enLIGHTen America Raises Awareness for Energy- 


Efficient Lighting 


Lighting accounts for 


plementing energy-efficient 


commercial property owners looking to reduce or 


Elect 


program 
of upgrading out-of-date lighting products and systems 
ltant Doug Baillie, the program's message ha: 
audience of 600,000 buildir wne in its first year 
Although developed a year before the financial cri t, th gr 
launch could ave bee f n light € nomic turbule 


lighting the way to 


enlighten America’ i 
Let Shing the way to savings | 


POWERzdrive, 
world’s most 
powerful 


LED driver 


POWERadrive Series: 4 channel constant current LED driver delivering 
up to 180W! 3-button user interface with display enables easy 
configuration. For DMX, DALI and 0-10V, networked or standalone 
LED luminaires. Accurate 
dimming and fine 

color mixing. 
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COOPER LIGHTING Sure-Lites Concealec l ht (CE 

Designed for ceiling or wall installations where architectural appearance is a concern, this 
recessed emergency light is visible only when in use and remains hidden until power is lost. 
When needed, the hatch doors open automatically to reveal two MR16 halogen lamps (up to 75W 
each) providing a path of illumination to an exit point. Standard fixture run time is 90 minutes, 
with an extended run time of 120 minutes. The luminaire returns to its concealed position once 
power is restored. Additional standard features include self diagnostics, which automatically 
run check tests for code compliance. cooperlighting.com « cincte 10 
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T12 Ballast Changes Set the Stage for Upgrades 


If a lighting specifier thinks about the equip- 
ment and maintenance needed for a project, lamp 
and ballast selection is probably one of the most 
important “lighting infrastructure” decisions that 
he or she can make. And yet, a report by the Na- 
tional Lighting Bureau (NLB), a nonprofit indepen- 
dent lighting information source, said sales of T12 
lamps are still quite strong, accounting for 30 per- 
cent of all 4-foot-length fluorescent sales. 

The NLB's late August 2009 release is alarming 
for several reasons. First, it signals the continued 
production of this 70-year-old fluorescent technol- 
ogy which, as NLB vice chairwoman Susan Bloom 
of Philips Lighting and Philips Lighting Electron- 
ics says in a press release, "is generally considered 
outdated when compared to the far more efficient 
T8 and T5 fluorescent technologies currently avail- 
able.” Second, it means that a substantial portion 
of the nation’s buildings are not using the most effi- 
cient lighting technologies, and thus not operating 
at cost- or energy-effective standards According 
to Bloom, industry sales data indicates that three 
out of every 10 4-foot fluorescent lamps sold in the 
United States is a T12. Finally, continued sales of 
4-foot T12s indicates that many building owners 
and facility managers likely are not aware of the 
Department of Energy (DOE) mandate that will 
go into effect on July 1, 2010, This mandate says 
the magnetic ballasts most commonly used for the 


SCHREDER Advanced Tunnel Lighting Solutions 
Speced for use in the U.S., this tunnel lighting system adjusts its light output intensity to correspond to 
day and night driving conditions to ensure driver visual comfort. Housings are available in either anod- 
ized extruded aluminum or stainless steel to withstand high impact conditions, and mountings are con- 
figured to reduce installation time and maintenance costs. Models meet IP65, IP66, or IP67 requirements 
to prevent water intrusion. LEDs are the principal light source, but T5 fluorescent, compact fluorescent, 
low- and high-pressure sodium, and halogen lamping also is available. schreder.com = circu wm 
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operation of 4-foot T12 lamps will no longer be pro- 
duced for commercial and industrial applications. 

According to the NLB's report, the July 2010 
deadline is the final phase of a multistep process, 
which began July 1, 2005. At that time, ballast 
manufacturers could no longer sell T12 magnetic 
ballasts for use in new luminaires with full-wattage 
T12 lamps. In the next phase of the process, March 
31, 2006, was the last day lighting manufacturers 
could incorporate those ballasts in any new full- 
wattage T12 fixtures. When July 1, 2010, arrives, 
“the manufacture of T12 magnetic ballasts solely 
for replacement purposes will cease." 

What does this mean? Millions of T12 sockets 
eventually will become obsolete because the sub- 
stantially reduced number of available replace- 
ment ballasts will make them harder to maintain. 
So building owners will have to decide when, not 
if, they will address how to change these fixtures. 
The good news is that there are a lot of efficient op- 
tions available, such as replacing the magnetic bal- 
last with an electronic ballast; modifying the fixtures 
to accept either a T8 or T5 lamp and its companion 
electronic ballast; replacing the entire fixture; or ex- 
ploring a completely different lighting technology. 

There also are incentives available to make the 
switch less burdensome to the building owner 
Some are administered by individual states and 
utility companies. There also is the Commercial 


SELUX Olivio Systems 
Olivio Systems comes in three fixture-head 
sizes (Grande, Medio, and Piccolo) and five 
mounting styles (Candelabra, Sistema [shown], 
Universal, Gracil, 
are made from pressure die-cast aluminum 
and have a selection of four standard 
colors or a custom exterior color. 
With a choice of five reflector dis- 
tributions in 20W to 150W metal 
halide or LED sources, Olivio can 
address a range of applications, 
from accent lighting to street 
lighting along minor roads, parks, 
industrial areas, and plazas. The fixture 
heads have an ergonomic design that allows 
for a vertical tilt of up to 175 degrees 

and rotation of 180 degrees that 
can be adjusted on-site. The 
fixtures also can be locked in 

a downward-aiming posi- 
tion to achieve IDA-certified 
dark-sky-friendly full-cutoff 
optics. selux.com = CIRCLE 102 


Building Tax Deduction outlined in the Energy Pol- 
icy Act of 2005—if the lighting upgrade qualifies 
for this federal tax incentive. 

However, as with all federal regulations govern- 
ing lamps, there are exceptions to the deadline. 
The following can continue to be manufactured: 

e T12 ballasts that dim to 50 percent or less; 

e Two-lamp F96T12HO ballasts designed for 
outdoor sign applications where temperatures 
may fall to as low as minus 20 F; and 

e Magnetic ballasts with power factors less 
than 0.90, designed and labeled for residential 
building applications. 

Nevertheless, the end of T12 magnetic ballast 
production will serve as a kind of national house 
cleaning when it comes to inefficient lighting tech- 
nology. The DOE's Energy Information Administra- 
tion's last released Commercial Energy Consump- 
tion Survey in 2003 reported 2.73 million pre-1980 
buildings and 1.92 million post-1980 buildings 
that have been using outdated lighting technol- 
ogy. That data is nearly six years old; one can only 
imagine the 2009 numbers. In the end, switching 
from T12 fluorescent lamp technology to either T8 
or T5 lamps has the potential to reduce lighting 
costs by almost half, which should make a lot of 
building owners happy and alleviate many of the 
concerns they might have regarding the impend- 
ing change. zp 


ind Bollard). All housings 


eautiful. And smart. 


Eclipse fixtures have it all. They're designed to look good, 
with practically hands-free maintenance. 

A complete site lighting solution for your LEED projects 
with its full cutoff dark sky certification. 


It's time to make a change for the better, to Eclipse. 


re information, visit luminis.com/smart 
Circle no. 206 or http://archlighting.com/productinfo 


LUMINIS 


HUBBELL INDUSTRIAL LIGHTING 
LFMH Flood Light 
This medium-sized floodlight is designed 
to be installed in hazardous locations. 
Available in energy-efficient pulse-start 
and high-pressure sodium ballast systems, 
each fixture has a low-copper-alloy, die-cast 
aluminum housing and door, Both configura- 
tions feature a tempered, impact-resistant, clear 
glass lens and a wide uniform beam from a hydroformed 
reflector that has four times the coverage of the set-back 
distance. A modified stee! mounting yoke and bronze finish 
are standard, hubbellindustrial.com = cincte 103 


PHILIPS LUMEC adSt I 1 

The RoadStar luminaire incorporates Lumiled’s Luxeon Rebel Power LEDs to illuminate large 
areas, streets, and roadways. According to the company, RoadStar saves approximately 50 per- 
cent on energy consumption when compared with tradition high-intensity discharge cobraheads, 
Available in two configurations, the GPLS model measures 233/4 inches long by 133/4 inches 
wide, while the GPLM model is 451/8 inches long by 133/4 inches wide. Both luminaires can be 
retrofitted to a city's existing infrastructure and, according to the manufacturer, the LEDs provide 
more than 70,000 hours of operational life, reducing the labor and costs of replacing burnt out 


lamps. /umec.com = cincue 104 


Not just another pretty picture... 


Behind every photometrically accurate visualization 
created in AGi32 lie the exhaustive lighting calculations 
that can help you meet specifications such as LEED 
SS-8, Model Lighting Ordinance, IES RP-8 Roadway 
and other internationally recognized standards. 
Calculational integrity that has convinced thousands 

of specifiers and suppliers alike to bet their reputations 
on nothing else. 


And yes, it renders too 


Download a Trial version from 


Lighting Analysts 


illumination engineering software 


it's all we do. 


Circle no. 217 or http://archlighting.com/productinfo 
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Magic 
Garden 


THE HIGH LINE'S LIGHTING DESIGN 
OPENS UP VIEWS TO THE CITY AT 
NIGHT WHILE CREATING A SAFE AND 
LEGIBLE ENVIRONMENT 


Once an elevated freight railroad that ferried goods and;materials to 
and from Manhattan's west side factories, now a public park featuring 


sun decks, ponds, and native plantings, the High Linelis not your typical 
piece of infrastructure. Built in the early 1930s to move train.tiaffic off 10th 
Avenue, the viaduct once stretched more than two milésrfrom«the: west 
side rail yards to St. John’s Park Terminal on Spring Street. Unlike most 
elevated tracks, which run above the street, the High Line Gut through the 


0980 


center of the block and into the warehouses it was meant to serve; creating 
a safer environment at grade. Though an immensely functional artery, use 
of the route declined with the rise of commercial trucking in the 1950s. In 
the 1960s the city demolished the southern section from Gansevoort Street 
down to Spring Street, and the last train traveled the track in 1980, pulling 


6 


a load of frozen turkeys 
The High Line was abandoned. Over the next 25 years, nature was left. 
to its own devices and allowed to take its course. Among the steel rails 


and crushed rock grew trees, grasses, and wildflowers. What once wasta 


bustling corridor of commerce became a bewitching garden in the city, am 
enchanted ruin open only to the adventurous. 

The elevated track would have stayed that way until it eventually was de- 
molished if it hadn't been for the efforts of two men, Joshua David and Robert 
Hammond, who in 1999 formed Friends of the High Line and began advocat- 
ing for its preservation and adaptation into a public space. David, a journalist, 
had lived in the shadow of the rail for years, but didn't know its full extent 


Nature and industry cohabitate happily in the unique urban setting that is the High Line, an 
elevated freight railroad transformed into a public park. Looking south, streaming late after- 
noon sun creates a sublime setting along the section of the park known as the Washington 
Grasslands, between Little West 12th and West 13th streets. 


www.archlighting.com ARCHITECTURAL LIGHTING 11 


Constructed in the 1930s to move train traffic off 10th Avenue, the High Line creates a dynamic slice 
through the city (left). Use of the route declined over time, and by the 1980s a landscape of wild 
flowers and native grasses had found an unlikely home on the abandoned rail line (right). 


realized it was still 


until doing research on West Chelsea for an article. “When 
t 


zhat an amaz: 


intact from Gansevoort to 34th [streets] I thoug ig opportunity, 


what a way to experience the city, it's so unique and special,” he says. 
Friends of the High Line obtained the support of Mayor Michael Bloomberg 


raised more than $130 million, and held an international design competition 
that attracted 720 entries from 32 countries. In 2004, a team was selected that 
included landscape design firm James Comer Field Operations; architects 


Diller Scofidio + Renfro; and lighting designers L'Observatoire International. 


URBAN INFRASTRUCTURE / URBAN LANDSCAPE 


“The question for our team was how to take this incredible land 


cofidio of Diller Sc 


says Ri 


bring people up onto it without destroying i 
dio + Renfro. “How do you put a path on it while keeping the serene quality?” 
The designers did not want to follow in the footsteps of the project's prede- 


cessor, the Promenade Plantée in Paris—another park built on an abandoned 


railroad viaduct—which functions more as a thoroughfare than as a place to 
relax and enjoy the surrounds. The team's answer was to develop a concrete 
planking s! h into the plantings, cre- 


ating an integrated trail and a sense of walking through the growth rather than 


stem whose long tapering members van 


down a “linear path through a garden,” as Lisa Switkin, associate principal 
of James Corner Field Operations, puts it. The system is raised to accommo- 
date drainage and electrical systems, and integrates well with the existing 


les, creating a 


rails. The designers also “peeled up" certain planks to form be: 
seamless flow from path to seating. To further slow down the traffic and create 
a leisurely environment the team developed “pooling” areas to catch visitors, 


y lawn 


such as a terraced seating area perfect for viewing the city, and a gi 
just right for a nap 


But before construction could begin, the slate, so to speak, had to be wiped 


clean. The existing rail bed, and in some places the concrete decking, had to be 


removed, and the tracks were tagged so they could be retumed to their original 


locations. While the existing steel structure was quite robust, some of it had to 


se had to be sandblasted in con- 


be repaired or replaced, and the entire expar 


12 INFRASTRUCTURE WINTER | 2009 


also were removed 


n primed and repainted. Steel bea 


tainment units an 


to allow for access it Various entry and exit points along the line. 
LANDSCAPE / PLANTINGS 
Th 


was a Vigorous mix of native 


e vegetation that had grown on the High Line during its years of dereliction 


ind invasive species that needed no help from 


green thumbs to grow. This meadow in the sky also gave a surreal quality 


to the postindustrial surroundings. The designers wanted to maintain both 
of these qualities when developing and integrating a manmade landscape. 


“From the beginning one of the primary challenges was to keep the spirit of 


what was already a magical space," Switkin explains 


The designers put together approximately 210 species of mostly native 


grasses and perennials, a collection that built off the self-sown greenery and its 


resilience. They also worked with the microclimates that exist along the 1.45- 


mile course, which switches from open to sheltered, wet to dry, sun to shade, 


en are wild in chara distinct 


and woodland to grassland. The plants 


from the look of a traditionally cultivated garden where the interventions of the 
horticulturist are clearly visible. This varied texture is further enhanced by the 
changing but 


fact that the plants’ bloom cycles were staggered to maintain a 


constant variety of color throughout most of the year 


Another factor that guided the selection of plants is the High Line's lack of 


depth—it is basically a 6-acre green roof. “It's quite different from most park land- 


scapes in the 2ecause the shallow rooting zones generally only have between 


of soil,” Switkin says. The team combined a highly engineered 


soil mix that accounts for this minimal depth with a 2-inch layer of crushe: 


ent of railroad ballast, which e nater retention 


remini 


courage 


LIGHTING 
Ww 


every night) one 


open until 10 p.m. 


the High Line's lighting design (the park 


considering 


views of the city had to be 


ing became abundantly cl 


maintained at all costs. The designers responc by keeping the line of illu- 


www.archlighting.com 


In the 1960s, the city demolished the southern section of the High Line leaving an abrupt cut at 
Gansevoort Street (above). The designers wanted to maintain the feel of the amazing array of 
plantings that had vigorously grown wild on the rail line, and selected species of grasses and 
perennials that reflect seasonal changes and varying textures. Luminaire selection was kept at 
a minimum so the fixtures could integrate into the plant beds (left). 


mination points low. “For me it was important that for once you would have 
most of the light below your eye level, 
Intemational, 


says Hervé Descottes of L'Observatoire 
o when you would be outside in the city you wouldn't feel like 
you're in a tunnel of light." Typical overhead streetlights produce a looming glare 
that blocks vision. Bringing the light lower both adds more efficiency because it 
and maintains a visual connection to the city. 


The designers also lit the 


nd left the path dark. This was a viable 


solution because the eye reverses the effect, making the walkwa’ 


ainly vis- 


ible. It also silhouettes the plantings, which en for ti 


www.archlighting.com 


ense of mystery and fascination alive while creating a 


In an attempt to maintain the feel and presence of the High Line, the de- 
signers looked for a way to integrate the lighting into the infrastructure so the 
luminaires are not visible. They found a perfect housing in the existing structural 
railing, which had to be raised approximately 6 inches to meet city code for 
a pedestrian space. The team added another bar to the system, outfitted with 
coves that shelter linear fixtures of 1W LEDs tuned to 3000K. Similar fixtures, 
which range in size from 2 feet to 6 feet long, were placed in alcoves beneath the 
benches. While the: provide the bulk of the lighting, LED light 
sticks rooted in the planting soil fill in the gaps, LED spotlights also highlight 
the trees. All of these fixtures were applied with discretion, creating a subtle 
glow that defers to the magnifice: 


2 two typologi 


of the city and the rough beauty of this 
industrial landmark. 
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M 


the High Line integrates itself back into the 


The project's lighting design creates lines of ligt 
er Hervé Descottes kept illumination points 


city fabric (facing page top right). Lighting de: 
low so views to the city surroundings would be maintained (above). Linear 3000K 1W LED fix. 


tures ranging from 2to 6 feet long illuminate the pathway as well as the planting areas. LED light 


sticks, also rooted in the planting beds, adc additional layer of light (facing page bottom) 


SOCIAL IMPACT 
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Project The High Line, New York 


Design Team (2004-09) 


The High Line design team is led by New York-based land- 
ape architecture and urban design firm James Corner 
Field Operations with New York-based architecture firm 

Diller Scofidio + Renfro 


Structural/MEP Engineering Buro Happold, New York 


Structural Engineering/Historic Preservation 
Robert Silman Associa lew York 


Planting Designer Piet Oudolf, Hummelo, The Netherlands 
Lighting L'Observatoire International, Ne 


Signage Pentagram Design, New York 


archlighting 


Irrigation Northern Designs, New York 


Environmental Engineering/Site Remdiation 
GRB Services, New York 


Civil and Traffic Engineering/Zoning and Landuse 
Philip Habib & A: New York 

Soil Science Pine & Swallow Associates, New York 
Public Space Management ETM Associates, New York 
Water Feature Engineering llaborative, New York 
Cost Estimating VJ Associates, New York 


Code Consultants Code Consultants Professional Engi 
New York 


Site Surveyor Control Point Associates, New York 


Expediting Municipal Expediting, New York 


Photographers Iwan Baan, Emile H Dubuisson, and 
Joe! Sternfeld 


Project Cost $152.3 million (Section 


Manufacturers Principal luminaires are Bega 
Winona Lighting; additional fixtures by Allscape, Celestial, 
and Waldmann 
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One of the hardest hit sectors during the 
recent economic meltdown has been the 
building industry, And it's not just the con- 
struction side of things that has suffered, designers have felt it, too— 
no matter the discipline, architecture or lighting. 

As a way to temper the pressure of these times, everyone has been 
looking to see what piece of the stimulus pie might be available to 
them. The American Recovery and Reinvestment Act of 2009 has 
been charged with distributing $787 billion allocated by Congress. 
Transparency has been one of the greatest concerns underlying this 
entire process, and to ensure that the funds get to where they need to 
go the Recovery Accountability and Transparency Board was estab- 
lished. It oversees the allocation of funds and reports its findings on 
the website recovery.org. As of Oct. 8, 2009, $173.2 billion has been 
spent via the three formats for distribution: grants, funds, and con- 
tracts. Reportedly, this has resulted in the creation of 30,383 new jobs 
for federal contract projects. 

But how is this money being spent? The U.S. Department of Trans- 
portation has made $48.1 billion available for infrastructure projects 
across the nation to construct and repair highways, roads, mass tran- 
sit, bridges, tunnels, and airports that are sorely in need of refurbish- 
ment and, in some cases, complete overhaul. Other initiatives include 
energy-efficiency programs, weatherizing of homes, and water system 
upgrades, When all is said and done it should be one of the most com- 
prehensive face-lifts the nation has seen since the implementation of 
New Deal programs such as the Works Progress Administration. 

Where does lighting fit into the stimulus agenda? It is a beneficiary 
of this money, but lighting is usually only one component of a proj- 
ect, Thus, monitoring funds spent on lighting can be a challenge. In 
addition, much of the initial stimulus funding has gone to projects 
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Lighting’s Hat Trick 


that were "shovel ready,” meaning they were either about to start con- 
struction or had already begun. Whether these projects had a lighting 
component is unclear, but for those projects that will commence be- 
cause of the stimulus funding, there is a better chance for a lighting 
component to be included 

In fact, energy efficiency is the real calling card that will see the 
lighting industry through these tough times, long after all stimulus 
money has been spent. An October 2009 report issued by the Law- 
rence Berkeley National Laboratory titled “The Shifting Landscape 
of Ratepayer-Funded Energy Efficiency in the U.S." indicates that 
subsidies for energy-saving light bulbs, home energy audits, and 
commercial building retrofits will increase over the next 11 years 
anywhere from $5.4 billion to $12.4 billion, up from the $3.1 billion that 
was spent in 2008, 

Regardless of funding from the federal government, the lighting 
industry already has its own stimulus mechanism of sorts, It's what 
I call lighting's hat trick: energy-efficient products, lighting controls, 
and new technologies such as LEDs. The lighting industry has the 
ability to generate its own success by reaching out to every sector 
and offering the products and technologies it produces as a means to 
achieve energy efficiency, cost savings, and eco-friendly design. The 
need to retrofit and renovate buildings, coupled with energy-efficient 
lighting strategies, makes it easy for lighting manufacturers and de- 
signers to step in and fill the gap between shovel-ready projects and 
projects that are still in the specification stage. The lighting commu- 
nity should not fall victim to the current economic pressures, the tools 
for recovery are already there. 


ELIZABETH DONOFF 
EDITOR 


www.archlighting.com 


Survivor’ 


Tried and tested for over 20 years! The SURVIVOR® offers limitless possibilities: IP65 certified, 


available in 2, 3, and 4 foot lengths, T5, T8, and TSHO lamping, and features vandal resistant 


captive hardware with tempered safety glass or a type DR impact resistant acrylic lens. 
Circle no. 219 or http://archlighting.com/productinfo 
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selux.com/usa 


(800) 735-8927 | Light. Ideas. Systems. 


Hi/Lo HID Ballasts 
Just Became Obsolete. 
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It’s Like a Programmable Thermostat for Your HID Lighting System. 
LightBoss”” patented HID dimming technology fine 


tunes fixture output throughout the day and night in Marketed and 
order to optimize illumination levels while maximizing Sxusneyoy:_ \ 
ARCH ” 


energy savings and environmental benefit. 


a Installs in Hours — New Construction or Retrofit LIGHTING GROUP Save Energy. 

a No Fixture Modification Required 

= No Harmonic Distortion 

Controlled by Any Combination of Timers and Sensors www.LightBoss.com 
Actually Improves Lamp & Ballast Life 


Excellent ROI — Eligible for Numerous Rebate Programs í JE ht fe si 
One LightBoss” Can Control Your Entire HID Lighting Load i g GSS 


©Copyright 2009 Optimize. Economize...without Compromise. 


www.ArchLightingGroup.com Save the Environment. 


